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(54) INFORMATION PROCESSING DEVICE AND METHOD, AND INFORMATION PROCESSING 
PROGRAM 



(57) A hierarchical hysteresis menu area is such an 
area in which the hysteresis information from the hys- 
teresis of past operations up to the current hierarchical 
layer is displayed responsive to an operation on an op- 
erating unit and in which selection by a user is made 
using the operating unit. As the hierarchy progresses, 
new rows such as 'Top Menu 0 , "—Menu A", "—Menu A- 
1 U are created progressively, until the current layer 
[-menu A-1 "-menu A-1"] is demonstrated as the low- 
ermost layer. Indents and marks are used to denote a 
hierarchical structure. If a cursor is moved by an oper- 
ating unit to decide on a certain selected layer, reversion 
may be made directly to the layer. The current menu ar- 
ea indicates the item of the current layer. A folder mark 
is displayed for a menu having a further lower item. The 
current hierarchical layer is indicated in this manner in 
the operating menu system of a hierarchical structure 
employing a user interface device. 
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Description 

Technical Field 

[0001] This invention relates to an information 5 
processing method and apparatus for carrying out pre- 
set processing, based on an information processing pro- 
gram, and to the information processing program. 

Background Art 

[0002] Among small-sized portable information 
processing apparatuses, such as a portable telephone 
set or a personal digital assistant, there are those pro- 
vided with jog dials, as uniaxiaily controlled user inter- 
face devices, for improving one-hand tractability or sim- 
plifying the operating sequence. 
[0003] For example, an operating menu for an equip- 
ment employing the jog dial, such as a portable tele- 
phone set, enables extremely simple menu operations, 
such as decision making operation, brought about by 
rotation and thrusting of the jog dial. 
[0004] On the other hand, in an operating system 
(OS) for a personal computer (PC) or a personal digital 
assistant (PDA), typified by Windows95 (registered 
trademark) or Window98 (registered trademark) manu- 
factured by Microsoft Company, USA, there is a menu 
interface traced by a random hierarchical structure 
termed 'menu'. There is also an interface which is not 
the menu and which is comprised of tree and list views, 
in a transverse layout, as a basic interface of a file sys- 
tem. The 'Explorer Window* of the Windows manufac- 
tured by Microsoft Inc., USA, is of this type of the inter- 
face. By these means, it is possible to specify the current 
position in a tree structure or to directly revert to an op- 
tional hierarchical layer. 

[0005] Meanwhile, if, in the above-mentioned operat- 
ing menu, provided with the jog dial, the menu itself has 
a hierarchical structure, it is not possible to represent a 
particular position of the tree structure, such that a user 
finds it difficult to locate the position in the menu in the 
course of control. Additionally, when tracing back 
through hierarchical layers, it is only possible to return 
to the top menu or to the directly previous hierarchical 
layer, meaning only insufficient operating flexibility that 
can be offered to the user. 

[0006] Moreover, in the above-mentioned operating 
system (OS), there are a menu interface traced by a ran- 
dom hierarchical structure termed 'menu 1 and an inter- 
face comprised of a horizontal array of tree or list view. 
These interfaces, however, may not be said to be opti- 
mum as an interface for a vertically elongated casing for 
a handheld portable telephone set, or as an interface for 
a portable equipment that is in need of a vertically elon- 
gated display panel, since these interfaces necessarily 
use a display of a certain transverse width due to their 
structural constraints. 



Disclosure of the Invention 

[0007] It is therefore an object of the present invention 
to provide an information processing method and appa- 
ratus and an information processing program, having an 
operating menu system of a hierarchical structure em- 
ploying a user interface device, in which it is possible to 
represent the current hysteresis layer. 
[0008] It is another object of the present invention to 
provide an information processing method and appara- 
tus and information processing program, in which the 
hysteresis hierarch itself becomes a part of a menu and 
focus may be shifted to revert to a particular past hier- 
archical layer. 

[0009] It is yet another object of the present invention 
to provide a an information processing method and ap- 
paratus and information processing program, in which 
plural menu items may be cyclically shown in the current 
menu or the letter string of the focused menu may be 
scrolled on the display unit to enable suppression of the 
transverse width of the menu itself. 
[0010] For accomplishing these objects, the present 
invention provides an information processing apparatus 
including operating means, display means for displaying 
an item as an object of selection which employs the op- 
erating means, and for hierarchically displaying the hys- 
teresis information relevant to display of the item and 
control means for controlling the display and selection 
of the item in the display means and hierarchical display 
and selection of the hysteresis information. 
[0011] This information processing apparatus oper- 
ates responsive to selection employing the operating 
means to display the hysteresis information, in distinc- 
tion from the item, by tracing from the past until the 
present, on the display means, under control by the con- 
trol means. 

[0012] This enables the current hierarchical layer to 
be represented in an operating menu system of a hier- 
archical structure for a user interface device which is 
uni-axially controlled using e.g. ,a jog dial. 
[001 3] Moreover, the hierarchical layer itself becomes 
a part of the menu in the meaning that reversion to a 
specified past layer becomes possible by moving the fo- 
cus to and deciding on the layer. 
[001 4] Moreover, the transverse width of the menu it- 
self may be prevented from increasing by e.g. , the scroll- 
ing of the letter string of the focused menu. Consequent- 
ly, the present invention may be applied with advantage 
not only to PC application software but to a product that 
is in need of a vertically elongated casing or display pan- 
el, such as a portable telephone device. 
[0015] The present invention also provides an infor- 
mation processing method including an item and hys- 
teresis displaying step of displaying an item as an object 
of selection employing an operating unit in a display unit 
and of hierarchically displaying the hysteresis informa- 
tion relevant to the display of the item in the display unit, 
and a control step of controlling the display and selection 



15 



20 



25 



30 



35 



40 



45 



50 



3 



EP1333 362 A1 



4 



of the item and the hierarchical display and selection of 
the hysteresis information by the item and hysteresis 
displaying step. 

[0016] The present invention also provides an infor- 
mation processing program executed by an information s 
processing apparatus and which includes an item and 
hysteresis displaying step of displaying an item as an 
object of selection employing an operating unit in a dis- 
play unit and of hierarchically displaying the hysteresis 
information relevant to the display of the item in the dis- 1 o 
play unit, and a control step of controlling the display 
and selection of the item and the hierarchical display 
and selection of the hysteresis information by the item 
and hysteresis displaying step. 

15 

Brief Description of the Drawings 
[0017] 

Fig.1 is a block diagram showing an information 20 
processing apparatus of a first embodiment of the 
present invention. 
Fig.2 illustrates a jog dial. 
Fig.3 is a transition diagram of a menu system un- 
der which the information processing apparatus op- 25 
erates. 

Fig.4 is a first view for illustrating menu display on 
a display unit of the information processing appara- 
tus. 

Fig.5 is a first transition diagram in a specified in- 30 

stance of the menu display. 

Fig.6 is a second transition diagram in a specified 

instance of the menu display. 

Fig.7 is a second view for illustrating menu display 

on a display unit of the information processing ap- 35 

paratus. 

Fig.8 is a third transition diagram in a specified in- 
stance of the menu display. 
Fig.9 is a perspective view showing a notebook 
computer of a second embodiment of the present *o 
invention. 

Fig. 10 is an enlarged view showing the jog dial 
mounted on the notebook computer of Fig.9 and its 
vicinity. 

Fig.1 1 shows an electrical structure of the notebook 45 
computer of Fig.9. 

Fig.1 2 shows a first exemplary display on an LCD 

in the notebook computer of Fig.9. 

Fig.1 3 shows a second exemplary display on an 

LCD in the notebook computer. so 

Fig.1 4 shows a third exemplary display on an LCD 

in the notebook compute. 

Fig.1 5 shows a fourth exemplary display on an LCD 

in the notebook computer. 

Fig,1 6 shows a fifth exemplary display on an LCD 55 
in the notebook computer. 
Fig.1 7 shows a sixth exemplary display on an LCD 
in the notebook computer. 



Fig.1 8 shows a seventh exemplary display on an 
LCD in the notebook computer. 
Fig.1 9 shows an eighth exemplary display on an 
LCD in the notebook computer. 
Fig.20 shows a ninth exemplary display on an LCD 
in the notebook computer. 
Fig.21 shows a tenth exemplary display on an LCD 
in the notebook computer. 
Fig.22 shows an eleventh exemplary display on an 
LCD in the notebook computer. 
Fig.23 shows a twelfth exemplary display on an 
LCD in the notebook computer. 
Fig. 24 shows a thirteenth exemplary display on an 
LCD in the notebook computer. 
Fig.25 shows a fourteenth exemplary display on an 
LCD in the notebook computer. 
Fig.26 shows a fifteenth exemplary display on an 
LCD in the notebook computer. 
Fig.27 shows a sixteenth exemplary display on an 
LCD in the notebook computer 
Fig.28 shows a seventeenth exemplary display on 
an LCD in the notebook computer. 
Fig.29 shows a nineteenth exemplary display on an 
LCD in the notebook computer. 
Fig. 30 shows a twentieth exemplary display on an 
LCD in the notebook computer. 
Fig.31 shows a twenty-first exemplary display on an 
LCD in the notebook computer. 
Fig.32 shows a twenty-second exemplary display 
on an LCD in the notebook computer. 
Fig.33 shows a twenty-third exemplary display on 
an LCD in the notebook computer. 
Fig.34 shows a twenty-fourth exemplary display on 
an LCD in the notebook computer. 
Fig.35 shows a twenty-fifth exemplary display on an 
LCD in the notebook computer. 
Fig.36 shows a twenty-sixth exemplary display on 
an LCD in the notebook computer. 
Fig.37 shows a twenty-seventh exemplary display 
on an LCD in the notebook computer. 
Fig. 38 shows a twenty-eighth exemplary display on 
an LCD in the notebook computer. 
Fig. 39 shows a twenty-ninth exemplary display on 
an LCD in the notebook computer. 
Fig.40 shows a thirtieth exemplary display on an 
LCD in the notebook computer. 
Fig.41 is a perspective view showing a portable tel- 
ephone set of a third embodiment of the present in- 
vention. 

Fig.42 shows an electrical structure of the portable 
telephone set. 

Figs.43A to 43C show a first display instance in the 
display unit of the portable telephone set. 
Figs.44Ato 44C show a second display instance in 
the display unit of the portable telephone set. 
Figs.45A to 45C show a third display instance in the 
display unit of the portable telephone set. 
Figs.46A to 46C show a fourth display instance in 
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the display unit of the portable telephone set. 
Figs.47A to 47C show a fifth display instance in the 
display unit of the portable telephone set. 
Figs.48 A to 48C show a sixth display instance in the 
display unit of the portable telephone set. 

Best Mode for Carrying out the Invention 

[0018] Referring to the drawings, certain preferred 
embodiments of the present invention will be explained 
in detail. 

[0019] A first embodiment is now explained by refer- 
ring to Figs.1 to 8. The first embodiment, shown in Fig, 
1, is directed to an information processing device 100, 
which is adapted for executing a menu display program 
stored in a ROM 101, and which operates as a menu 
system. The information processing device 100 in- 
cludes an operating unit 1 02, accepting the user's op- 
eration, a display unit 103 for demonstrating the image 
information in a preset display area, and a controller 1 04 
for demonstrating the hysteresis information and the 
items of the current menu hierarchy in separation from 
each other in a display area on the display unit 1 03. The 
controller 1 04 is connected to a ROM 1 01 , operating unit 
102 and to the display unit 103 over a bus 105. 
[0020] The menu display program represents a spec- 
ified example of the information processing method of 
the present invention. The information processing meth- 
od of the present invention demonstrates items of se- 
lection using the operating unit 102 in the display unit 
103, while hierarchically demonstrating the hysteresis 
information pertinent to the display of the above items 
in the display unit 103 and controlling the hierarchical 
display and selection of the hysteresis information. 
[0021] For the operating unit 102, a jog dial, operating 
as a uniaxial control user interface device, is used. 
When rotated or thrust, the jog dial shifts a cursor on the 
display unit 1 03 and decides on items through which the 
cursor is moved. Referring to Fig.2, the jog dial includes 
a rotary encoder 12 and a push switch 13, mounted on 
a contact mounting substrate 11 . When rotated, the ro- 
tary encoder 1 2 shifts the cursor to selectively highlight 
the menu items. The rotary encoder 12 is adapted for 
being slid within a preset range in the horizontal direc- 
tion along a movement guide rail 14. The push switch 
13 is fixed and detects the thrusting of the rotary encoder 
12 in a direction indicated by arrow H1 to issue a 'deci- 
sion' command. The push switch 13 has an actuating 
button 30 facing the rotary encoder 12, which is a pe- 
ripherally actuated type disc-shaped operating knob 27. 
[0022] The display unit 1 03 is a liquid crystal device 
(LCD) and is used as an area for demonstrating the en- 
tire menu. However, due to size reduction of the overall 
device, limitations are imposed on the size of the display 
unit 103, as indicated in Figs.4 ff. 
[0023] The controller 1 04 causes the hysteresis infor- 
mation of the operating menu from the past to the 
present, as later explained, to be displayed vertically in 



a display area on the display 1 03 in separation from the 
Items of the current menu hierarchy, responsive to the 
actuation on the operating unit 102. 
[0024] Fig.3 shows the structure of a menu system 

s when the information processing device 100 operates 
as it executes the above-mentioned menu display pro- 
gram. The top menu Top Menu 1 transfers to, for exam- 
ple, three menus, that is a [menu A 'Menu Al, a [menu 
B "Menu B n ] and a [menu C "Menu C]. The [menu A 

10 "menu A 0 ] transfers to a [menu A-1 "Menu A-1"], a [menu 
A-2 "Menu A-2"] and to a [menu A-3 "Menu A-3"]. The 
[menu A-1 "Menu A-1"] transfers to a [menu A-1-1 
"Menu A-1-1"], a [menu A-1 -2 "Menu A-1 -2"], a [menu 
A-1 -3 "Menu A-1 -3"], a [menu A-1 -4 "Menu A-1 -4"], a 

15 [menu A-1 -5 "Menu A-1 -5"], and to a [menu A-1 -6 "Menu 
A-1 -1-6"]. Of these, the [menu A-1-1 "Menu A-1-1"] fur- 
ther transfers to a a [menu A-1 -1 -1 "Menu A-1 -1 -1 "] and 
to a [menu A-1 -1 -2 "Menu A-1 -1 -2"], while the [menu A- 
1-4 "Menu A-1 -4" further transfers to a [menu A-1 -4-1 

20 "Menu A-1 -4-1"] and to a [menu A-1 -4-2 "Menu A- 
1-4-2"]. 

[0025] The [menu B "menu B n ] transfers to a [menu 
B-1 "Menu B-1°] and to a [menu B-2 "Menu B-2"], whilst 
the [menu C "menu C"] transfers to a [menu C-1 "Menu 

25 c-1 "] and to a [menu C-2 "Menu C-2"]. 

[0026] Fig.4 shows a display instance in an entire 
menu display area 106 on the display unit 103 of the 
information processing device 100 operating as the 
menu system shown in Fig.3. 

30 [0027] This entire menu display area 106 is divided 
into a hysteresis hierarchical menu area 1 06a and a cur- 
rent menu area 106b. 

[0028] The hysteresis hierarchical menu area 1 06a is 
such an area in which the hysteresis information from 

35 the hysteresis from the past operations up to the current 
hierarchy is displayed, responsive to the actuation on 
the operating unit 1 02, and in which the user's selective 
operation is carried out with the use of the operating unit 
102. As the hierarchy increases, the row is enhanced, 

40 from e.g., the [top menu 'Top Menu"], [—menu A-1 
"•••Menu A-1"], with the current layer [menu A-1 "Menu 
A-1"] being demonstrated in the lowermost layer. It is 
noted that indents or marks 107 denote that the struc- 
ture specified is a hierarchical structure. On movement 

45 and selection by the operating unit 102, reversion may 
be made directly to the hierarchy, as will be explained 
subsequently. 

[0029] A current menu area 1 06b denotes an item of 
the current menu hierarchy. If a menu has a lower order 

so item or items, the menu has a folder mark 1 08. 

[0030] Responsive to actuation on the operating unit 
102, a cursor 109 demonstrated in the entire menu dis- 
play area 1 06 is seamlessly moved through the hyster- 
esis hierarchical menu area 106a and the current menu 

55 area 1 06b, as will be explained subsequently. The cur- 
sor is also moved continuously across the uppermost 
menu in the hysteresis hierarchical menu area 1 06a and 
the lowermost menu in the current menu area 106b. 
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[0031] The cursor 109 is moved responsive to rota- 
tional operation of the jog dial, which is the operating 
unit 102 (input device). As the cursor 109 is moved, the 
menu selected by the 'decision 1 command associated 
with the thrusting of the jog dial is executed by the con- 
troller 1 04. The menu item, focused on movement of the 
cursor 109, enlarges the letter font. If the appellation of 
the menu item is long, it is demonstrated as it is scrolled 
on selection. 

[0032] Referring to Figs.5 and 6, specified instances 
of the aforementioned seamless cursor movement, se- 
lection and display of the menu of the lower hierarchy 
and direct reversion up to the selected hierarchy, in case 
of employing a jog dial, indicated here as the jog dial 
102, are hereinafter explained. 
[0033] First, a specified instance of the seamless cur- 
sor movement is explained. The cursor 109 is initially 
focused in the [top menu Top Menu"] demonstrated in 
the hysteresis hierarchical menu area 106a of the entire 
menu display area, indicated No.1 (step 1) in Fig.5. It is 
noted that the entire menu display area is hereinafter 
referred to as No.# depending on the changing states. 
If, as the cursor 109 is focused in this manner on the 
[top menu Top Menu"], the jog dial is thrust to make 'de- 
cision 1 , this menu display is in the non-displaying state. 
[0034] In the No.1 current menu area 106b, fourmen- 
us, namely [menu A "Menu A"], [menu B "Menu B"], 
[menu C "Menu C"], [menu D "Menu D"] are demonstrat- 
ed with respective folder marks 108. If the jog dial 102 
is turned downwards (step 2), the cursor 109 is moved 
to the [menu A "Menu A"] of the No.4 current menu area 
106b. If, at step S3, the jog dial 102 is turned down- 
wards, the cursor 109 is moved to the [menu B "Menu 
B"] of the No.7 current menu area 106b shown in Fig.6. 
If the jog dial 102 is turned downwards at steps S4 and 
S5, the cursor 109 is moved to the [menu C "Menu C"] 
and to the [menu D "Menu D M ] of the No. 8 and No.9 cur- 
rent menu areas 106b, respectively. If the jog dial 106 
is further turned downwards at step S6, the cursor 1 09 
is moved to the [top menu Top Menu"] in the No.1 hys- 
teresis hierarchical menu area 106a shown in Fig.5. The 
cursor 109 lying on the [menu A-1 "Menu A-1"] of the 
four menus, namely the [menu A-1 "Menu A-1"], [menu 
A-2 "Menu A-2"], [menu A-3 "Menu A-3"] and [menu A- 
4 "Menu A-4"], displayed in the current menu area 1 06b 
as shown at No.5, is moved to the [-menu A "—Menu 
A"] in the No.2 hysteresis hierarchical menu area 106a, 
by turning the jog dial 102 upwards (step S31). On the 
other hand, the cursor 109 lying on the [menu A-1-1 
"Menu A-1-1"] of the four menus, namely the [menu A- 
1-1 "Menu A-1-1"], [menu A-1 -2 "Menu A-1 -2"], [menu 
A-1 -3 "Menu A-1 -3"] and [menu A-1 -4 "Menu A-1 -4"], 
displayed in the menu area 106b as shown at No.6 t is 
moved to the [-menu A-1 "-Menu A-1 "] in the No.3 hys- 
teresis hierarchical menu area 106a by turning the jog 
dial 102 upwards (step S32). 
[0035] A specified instance of selection and display of 
the menu of the lower hierarchy responsive to the actu- 



ation of the jog dial 102 is now explained. If, with the 
entire menu display area in the No.4 state, the [menu A 
"Menu A°] of the current menu area 1 06b is decided on 
responsive to rotation and thrusting of the jog dial 102 

s (step S11), the hysteresis information [-menu A 
"—Menu A"] testifying to the selection of the [menu A 
"Menu A"] is displayed in the hysteresis hierarchical 
menu area 1 06a, as shown at No.5. In the current menu 
area 106b, the four menus, namely the [menu A-1 

io "Menu A-1"], [menu A-2 "Menu A-2"], [menu A-3 "Menu 
A-3°] and the [menu A-4 "Menu A-4" ] of the lower hier- 
archical layers are displayed with respective folder 
marks 1 08. If, in this state of No.5, the [menu A-1 "Menu 
A-1°] of the current menu area 106b is decided on re- 

15 sponsive to rotation and thrusting of the jog dial 102 
(step S12), the hysteresis information testifying to se- 
lection of the [menu A-1 "Menu A-1"] is demonstrated, 
as shown at No. 6, in the hysteresis hierarchical menu 
area 1 06a as [-menu A-1 "-Menu A-1 "] newly entered 

20 below [menu A-1 "Menu A-1 "]. In the current menu area 
106b, the [menu A-1-1 "Menu A-1-1"], [menu A-1 -2 
"Menu A-1 -2"], [menu A-1 -3 "Menu A-1 -3"] and [menu 
A-1 -4 "Menu A-1 -4"], as lower hierarchical layers of the 
[menu A-1 "Menu A-1"], are displayed. For the [menu 

25 a-1-1 "Menu A-1-1"] and the [menu A-1 -4 "Menu A- 
1 -4"], there are attached folder marks 1 08 indicating that 
there are further lower hierarchical layers. If, in this state 
of No.6, the [menu A-1-1 "Menu A-1-1"] of the current 
menu area 106b is decided on responsive to rotation 

30 and thrusting of the jog dial 1 02 (step S1 3), the hyster- 
esis information testifying to selection of the [menu A- 
1-1 "Menu A-1-1"] is demonstrated, in the hysteresis hi- 
erarchical menu area 1 06a, as [-[menu A-1 -1 "-Menu 
A-1-1"] newly entered below [-menu A-1 "-Menu A- 

35 1 "], as shown at No. 1 0 of Fig.6. In the current menu area 
1 06b, the [menu A-1 -1 -1 "Menu A-1 -1 -1 "] and [menu A- 
1^1-2 "Menu A-1 -1-2"], as lower hierarchical layers of 
the [menu A-1-1 "Menu A-1-1"], are displayed. 
[0036] A specified instance of direct reversion to the 

40 selected hierarchical layer is now explained. In No.2, the 
[—menu A-1 "—Menu A-1"] is displayed below [top menu 
Top Menu"] of the hysteresis hierarchical menu area 
106a, as the hysteresis information testifying to the se- 
lection of the [menu A "Menu A"]. In the current menu 

45 area 106b, the [menu A-1 "Menu A-1"], [menu A-2 
"Menu A-2"], [menu A-3 "Menu A-3"] and the [menu A- 
4 "Menu A-4" ] as lower hierarchical layers are displayed 
with folder marks 108. If, from this state (No.2), the 
[—menu A "—Menu A"] displayed in the hysteresis hier- 

50 archical menu area 106a is decided on by the rotation 
and thrusting of the jog dial 102 (step S21), the entire 
menu display area displays the current menu area 106b 
including [menu A "Menu A"], as at No.4. In No.3, 
[-menu A-1 "-Menu A-1 "], is displayed below [-menu 

55 A "Menu A"] of the hysteresis hierarchical menu area 
106a, as the hysteresis information testifying to the se- 
lection of the [menu A-1 "Menu A-1"]. In the current 
menu area 1 06b, the [menu A-1 -1 "Menu A-1 -1 "], [menu 
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A-1-2 "Menu A-1-2"], [menu A-1-3 "Menu A-1-3"] and 
[menu A-1 -4 "Menu A-1 -4"], as lower hierarchical layers, 
are displayed. If, from this state (No.3), the [-menu A- 

I "-Menu A-1"] displayed in the hysteresis hierarchical 
menu area 1 06a is decided on by the rotation and thrust- 
ing of the jog dial 1 02 (step S22), the entire menu display 
area displays the current menu area 106b including 
[menu A-1 "Menu A-1"], as at No.5. 

[0037] Rg.7shows another display instance in the en- 
tire menu display area 1 06 on the display unit 1 03 of the 
information processing device 1 00. In this other display 
instance, a list up button 110u and a list down button 
110d are indicated in the current menu area 106b. The 
list up button 110u and the list down button 110d are 
displayed for indicating the presence of hidden menu 
items only when the menu has a fixed vertical width and 
the menu items are not accommodated in the display 
simultaneously. In the case of Fig.7, it is indicated that 
there exist other menus than the [menu A-1 -1 "Menu A- 
1-1"], [menu A-1-2 "Menu A-1-2"] [menu A-1-3 "Menu 
A-1-3"] and the [menu A-1 -4 "Menu A-1 -4" ], for exam- 
ple, [menu A-1 -5 "Menu A-1 -5"] and the [menu A-1 -6 
"Menu A-1 -6"] 

[0038] If commands for uninterrupted vertical move- 
ment are issuedf rom the jog dial 1 02 in the current menu 
area 106b where there are displayed the list up button 
110u/ list down button 110d, a focus 10d by scroll 109 
is moved up to a mid point of the current menu area 1 06b 
and, if the mid point is surpassed, the list begins and 
continues to scroll, as later explained. 
[0039] Also, the list up button 110u/ list down button 

II Od is emphatically displayed if a command is issued 
for vertical movement with the jog dial 1 02, by way of 
feedback to the user's actuation. This emphatic repre- 
sentation is particularly effective when the list itself is 
scrolled. 

[0040] Referring to Fig.8, a specified instance for 
menu display responsive to the command from the jog 
dial 102 in an area defined by the list up button 11 Ou 
and the list down button 1 1 0d is explained. 
[0041] First, in the current menu area 106b of No. 11 , 
the [menu A-1-1 "Menu A-1-1"], [menu A-1-2 "Menu A- 
1-2"], [menu A-1-3 "Menu A-1-3"] and the [menu A-1 -4 
"Menu A-1 -4" ] are displayed between the list up button 
110u and the list down button 11 Od. These are lower 
hierarchical layer menus with respect to the [menu A-1 
"Menu A-1 "] lying in the hysteresis hierarchical menu ar- 
ea 106a. There are also other lower hierarchical layer 
menus of the [menu A-1 "Menu A-1 "], such as [menu A- 
1-5 "Menu A-1 -5"] or the [menu A-1 -6 "Menu A-1 -6"]. In 
No.11, the cursor 109 is focused to the [menu A-1-1 
"Menu A-1-1"]. If the jog dial 102 is turned downwards 
(step S41 ), the cursor 1 09 is moved to the [menu A-1 -2 
"Menu A-1-2"] lying below the [menu A-1-1 "Menu A- 
1 -1 "], as indicated in the current menu area 1 06b of No. 
. 12 if the jog dial 102 is further turned downwards (step 
S42), the cursor 1 09 is moved to the [menu A-1 -3 "Menu 
A-1-3"] lying below the [menu A-1-2 "Menu A-1-2"], as 



indicated at No. 13. 

[0042] If the jog dial 1 02 is further turned downwards 
(step S43), the cursor 1 09 is not moved and the [menu 
A-1 -4 "Menu A-1 -4" ] lying below the [menu A-1 -3 "Menu 

5 A-1-3"] is moved to the position of the cursor 109, as 
indicated at No.14. At this time, the [menu A-1-1 "Menu 
A-1 -1 "] between the list up button 1 1 0u and the list down 
button 110d vanishes and the [menu A-1 -5 "Menu A- 
1-5"] is displayed anew. If the jog dial 102 is further 

10 turned downwards (step S44), the [menu A-1 -5 "Menu 
A-1 -5"] lying below the [menu A-1-4 "Menu A-1 -4" ] is 
moved to a position of the cursor 109, as indicated at 
No.15. At this time, the [menu A-1-3 "Menu A-1-3" ] to 
the [menu A-1 -6 "Menu A-1 -6"] are displayed between 

15 the list up button 11 Ou and the list down button 110d. If 
the jog dial 1 02 is further turned downwards (step S45), 
the cursor 109 is moved to the [menu A-1 -6 "Menu A- 
1-6"] lying below the [menu A-1 -5 "Menu A-1 -5"], as in- 
dicated at No.16. The [menu A-1 -6 "Menu A-1 -6"] lies 

20 at the trailing end of the lower hierarchical layer menu 
of the [menu A-1 "Menu A-1"] lying in turn between the 
list up button 11 Ou and the list down button 11 Od. If the 
jog dial 1 02 is further turned downwards (step S46), the 
cursor 109 exits the current menu area 1 06b to shift to 

25 the [top menu "Top Menu"] displayed in the hysteresis 
hierarchical menu area 106a, as indicated at No. 17. If 
the jog dial 102 is further turned downwards at steps 
S47 and S48, the cursor 109 is moved to the [-menu 
A "Menu A"], [-menu A-1 "Menu A-1"] displayed in the 

30 hysteresis hierarchical menu area 1 06a, as indicated at 
No. 18 and No.19, respectively. If the jog dial 102 is 
turned downwards at step S49, the cursor 1 09 is shifted 
to the [menu A-1-1 "Menu A-1-1"] of the current menu 
area 106b, as indicated at No.11. 

35 [0043] Thus, in the information processing device 1 00 
shown in Fig.1, in which the current hysteresis hierar- 
chical layer in the menu is represented by hierarchically 
representing the menus selected responsive to the ro- 
tating and thrusting movements of the jog dial 102, it 

40 becomes possible to assist the user in comprehending 
the menu structure and to promote ease in learning the 
operating sequence. Additionally, such a function may 
be provided which allows to return to a specified past 
layer, thus enhancing the operating flexibility that can 

45 be offered to the user. 

[0044] A second embodiment, directed to a notebook 
personal computer, the appearance of which is shown 
in Fig. 9, is now explained. This notebook personal com- 
puter 1 is basically made up by a main body unit 2 and 

50 a display unit 3 that may be opened or closed with re- 
spect to the main body unit 2. The main body unit 2 of 
the notebook personal computer has, on its upper sur- 
face, a keyboard 5, acted on when inputting various let- 
ters or symbols, a touch pad 6, as a pointing device, 

55 acted on in shifting the mouse cursor, and a power sup- 
ply switch 8. 

[0045] On the front surface of the display unit 3, there 
is provided an LCD (Liquid Crystal Display) 7 for dis- 
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playing an image. On a right upper side of the display 
unit 3, there are provided a power supply lamp PL, a 
battery lamp BL, a message lamp ML and other lamps, 
such as LEDs, as necessary. 
[0046] Between keys A and B (right hand side keys) 
on the main body unit 2, there is mounted a jog dial 4. 
This jog dial 4 is mounted on the same level as that of 
the keys A and B, as shown in Fig. 10. The jog dial 4 
executes preset processing operations, in association 
with the rotational and translational movements indicat- 
ed by arrows a and b, respectively as shown in Fig. 10, 
[0047] This jog dial 4 may, of course, be mounted on 
the left hand side of the main body unit 2. The jog dial 
may also be arranged at a mid portion on the front sur- 
face of the main body unit to permit manipulation of the 
jog dial with the thumb finger as the touch pad 6 is ma- 
nipulated with the index finger. The jog dial may also be 
provided on the left or right side edge of the touch pad 
6 cairying the LCD 7. The jog dial may also be arranged 
longitudinally along the left or right sides of the touch 
pad 6. The jog dial may also be arranged transversely 
along the upper or lower edge of the touch pad 6, or 
longitudinally between the right and left buttons of the 
touch pad 6. The jog dial may also be arranged longitu- 
dinally between G and H keys of the keyboard 5. The 
jog dial may also be arranged at an optional angle in 
such a direction as to permit facilitated manipulation with 
representing fingers without limitations to the longitudi- 
nal or transverse mounting direction. The jog dial may 
also be arranged at such a position as to permit manip- 
ulation with a thumb finger on the lateral side of the 
mouse as a pointing device. 

[0048] An illustrative electrical structure of the note- 
book personal computer 1 is explained with reference 
to Fig.11. The CPU (Central Processing Unit) 51 is 
formed by e.g., a Pentium (trademark) processor man- 
ufactured by Intel Company and is connected to a host 
bus 52. To the host bus 52 is also connected a North- 
bridge 53 which also is connected to a PCI bus 56. The 
Northbridge 53 is formed by e.g., 400BX manufactured 
by Intel Company and is configured for controlling the 
CPU 51 or a main memory 54. Meanwhile, the North- 
bridge 53 and a Southbridge 58, as later explained, con- 
stitute a so-called chip set. 

[0049] The Northbridge 53 is also connected to a main 
memory 54 and a cache memory 55. The cache memory 
55 is adapted for caching data used by the CPU 51 . The 
CPU 51 also has a primary cache memory enclosed 
therein, although such cache memory is not shown. 
[0050] The main memory 54 is made up by, for exam- 
ple, a DRAM (dynamic Read Only memory), and is 
adapted for storing a program executed by the CPU 51 
or data required for operation of the CPU 51 . Specifical- 
ly, at a time point of end of booting, an E-mail program 
54A, an autopilot program 54B, a jog dial status moni- 
toring program 54C, a jog dial driver 54D, an operating 
program (OS) 54E and other application programs 54F1 
to 54Fn are transferred to and stored in the main mem- 



ory 54. 

[0051] It should be noted that this notebook personal 
computer 1 fetches a map viewer software program 
54F1 from the HDD 67 for execution. The information 

5 processing method of the present invention is applied 
in particular to this program as an application program 
54F1 adapted for coping with the jog dial. Among spec* 
ified examples of the map viewer software program, 
there is the Navin 1 You (trademark) as a map displaying 

10 tool for demonstrating the current position based on 
GPS. As for details of this Naving'You, reference is had 
to an Internet home page with the URL of http://vaio. 
sony.co.|p/software/NavinYou/top.html. In sum, this 
Navin'You is such a software which allows to manipulate 

is a map with a realistic visual sense and a perspective 
feeling, by representing the intersections or indications 
approaching towards the user in keeping with car move- 
ment, as if the user is looking from above, to add to the 
conventional planar map display. The height of flight can 

20 be adjusted freely by a preset operation, and high speed 
scrolling is possible by simply advancing the pointer in 
a desired bearing. So, the user's operation in car driving 
may be likened to manipulation of an aircraft. 
[0052] In this map view program, the map is displayed 

25 on the LCD 7 as shown in Figs. 12 ff. It is necessary to 
prevent the map displaying area from being hidden to 
more than a necessary extent, without enlarging the dis- 
play area, despite the fact that a menu display area is 
demonstrated in hierarchical layers. An operational in- 

30 stance for this case will be explained subsequently ind 
detail. 

[0053] The E-mail program 54A is a program for re- 
ceiving/sending a communication message over a com- 
munication network, such as telephone network 76, 

35 through a modem 75, as later explained. The E-mail pro- 
gram 54A has an oncoming mail acquisition function, as 
a specified function. This oncoming mail acquisition 
function checks to see whether or not a mail addressed 
to the user, if any, is left in a mail box 79 of a mail server 

40 78 formed in the provider 77, and acquires such mail. 
[0054] The autopilot program 54B sequentially boots 
a plural number of preset processing operations or pro- 
grams in a preset orderfor executing the processing op- 
erations. 

45 [0055] The OS (basic program software) 54E, typified 
by Windows 95 (trademark), Window 98 (trademark) of 
Microsoft Company or MAC OS of Apple Computer 
Company (trademark), controls the rudimentary opera- 
tions of a computer. 
so [0056] The jog dial status monitoring program 54C re- 
ceives a notice from the above respective applications 
as to whether or not the jog dial can be accommodated 
while operating for indicating what can be done on ac- 
tuating the jog dial 4 if the jog dial can be accommodat- 
es ed. Usually, the jog dial status monitoring program 54C 
is awaiting an event of the jog dial 4, and has a list for 
receiving the notice from an application. The jog dial 
driver 54D executes various functions responsive to ac- 
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tuation of the jog dial 4. 

[0057] A video controller 57 is also connected to the 
PCI bus 56 and is adapted for controlling the display of 
the LCD 7 on the display unit 3 based on the data sup- 
plied over the PCI bus 56. 

[0058] A sound controller 64, connected to the PCI 
bus 56, captures an input from the microphone 66, or 
sends speech signals to the loudspeaker 65. The mo- 
dem 75 is also connected to the PCI bus 56. The modem 
75 may be connected to a communication network 80, 
such as Internet, or to a mall server 78, over a public 
telephone network 76 of an Internet service provider 77. 
[0059] The Southbridge 58, also connected to the PCI 
bus 56, is formed by, for example, P1 1 X4E of Intel Com- 
pany to control variegated I/O (input/output) devices. 
That is, the Southbridge 58 is constituted by an IDE (In- 
tegrated Drive Electronics) controller/ configuration reg- 
ister 59, a timer circuit 60 and by an IDE interface 61 , to 
control the devices connected to the IDE bus 62 or those 
connected over e.g., an ISA/EIO (Industry Standard Ar- 
chitecture/ Extended Input Output) bus 63 and an em- 
bedded controller 68. 

[0060] The IDE controller/configuration register 59 is 
made up by two IDE controllers, that is by a so-called 
primary IDE controller and a secondary IDE controller, 
not shown, and by a configuration register, also not 
shown. 

[0061] The primary IDE controller is connected over 
IDE bus 62 to a connector, not shown, and an HDD 67 
is connected to the connector. To the secondary IDE 
controller, a connector of a bay device, which is a so- 
called IDE device, exemplified by a CD-ROM drive, not 
shown, a second HDD or FDD, also not shown, is adapt- 
ed for being connected electrically when such pay de- 
vice is mounted in position. 

[0062] In the HDD 67, there are stored, in addition to 
an E-mail program 67A, an autopilot program 67B, a jog 
dial state monitor program 67C, a jog dial driver 67D 
and an OS (basic program software) 67E, an application 
program 67F1 , which is the aforementioned map viewer 
software program, and a plural number of application 
softwares 67Fn. these programs 67A to 67E and 67F1 
to 67Fn in the HDD 67 are sequentially transmitted to 
and stored in the RAM 54 during the boot-up process. 
[0063] To the ISA/EIO bus 63, there is additionally 
connected an embedded controller 68, comprised of a 
micro-computer and which is used as an I/O controller. 
That is, the embedded controller 68 is comprised of an 
interconnection of an I/O interface 69, a ROM 70, a RAM 
71 and CPU 72. 

[0064] In the ROM 70, an LED control program 70A, 
a touchpad input monitor program 70B, a key input mon- 
itorprogram 70C, awake-up program 70D and a jog dial 
state monitor program 70E are pre-stored. 
[0065] The LED control program 70A is a program for 
controlling the on/off of a power supply battery lamp PL, 
a battery lamp BL, a message lamp ML, as necessary, 
and other LED lamps. The touchpad input monitor pro- 



gram 70B is a program for monitoring the inputting from 
the touch pad 6 by the user. The key input monitor pro- 
gram 70C is a program for monitoring the inputting from 
the keyboard 5 or from other key switches. The wake- 

s up program 70D is a program for checking whether or 
not the time is the preset time, based on the current time 
data supplied from a timer circuit 60 in the Southbridge 
58, and for booting up the preset processing or program 
at the pre-set time by way of supervising respective chip 

io power supply units. 

[0066] The jog dial state monitor program 70E is a 
program for perpetually monitoring whether or not the 
rotary encoder 12 of the jog dial 4 has been rotated or 
pressed. 

15 [0067] The ROM 70 also has recorded therein 
BIOS70F. The BIOS (Basic Input/Output System) is a 
software program controlling the data exchange (input- 
ting/outputting) between the OS or the application soft- 
ware and peripheral equipment, such as display, key- 

20 board or HDD. 

[0068] The RAM 71 includes respective registers, 
such as LED control, touchpad input status, key input 
status and time setting registers, and I/O registers for 
monitoring the jog dial state, as registers 71 A to 71 F. 

25 For example, the register 71 A, that is an LED control 
register 71 A, controls the turning on of the message 
lamp ML, indicating the instantaneous boot-up state of 
the E-mail, as later explained, when the jog dial 4 is 
pressed. In the key input status register 71 C, an oper- 

30 ating key flag is stored when the jog dial 4 is thrust by 
way of performing a one-touch operation. The setting 
time register 71 D is able to set an optional time point. 
[0069] To the embedded controller 68 , the jog dial 4, 
touchpad 6 and the keyboard 5 are connected via a con- 

35 nector, not shown, such that signals associated with re- 
spective operations on the jog dial 4, touchpad 6 and 
the keyboard 5 may be output over an ISA/EIO bus 63. 
To the embedded controller 68, there are connected the 
power supply battery lamp PL, battery lamp BL, mes- 

40 sage lamp ML and other LED lamps. 

[0070] To the embedded controller 68, there is further 
connected a power supply control circuit 73. The power 
supply control circuit 73 is connected to an enclosed bat- 
tery 74 or to an AC power supply to supply the power 

^5 as necessary to the respective blocks, while performing 
control for charging the enclosed battery 74 or to sec- 
ondary batteries of the peripheral devices. The embed- 
ded controller 68 also monitors the power supply switch 
8 actuated when turning the power supply on or off. 

50 [0071 ] The embedded controller 68 is able at all times 
to run the programs 70A to 70E, by an internal power 
supply even when the power supply 8 is off. That is, 
these programs are running at all times even if no win- 
dows are opened on the LCD 7 of the display unit 3. 

55 That is, even when the power supply 8 is off and the OS 
54E is not booted in the CPU 51 , the embedded con- 
troller 68 runs the jog dial state monitor program 70E at 
all times. In particular, if the notebook personal compu- 
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ter 1 is not provided with a dedicated key, the notebook 
personal computer 1 may be endowed with a program- 
mable power key (PPK) function, although details are 
not shown, such that, even in the power saving state, or 
in power supply down state, the user's favorite software 
or script file may be booted on the user simply pressing 
the jog dial 4. 

[0072] A few operating instances are hereinafter ex- 
plained for the case of reading out the map view soft- 
ware program stored in the HDD 67 into the RAM 54 by 
the notebook personal computer 1 for execution on the 
map viewer software program 54F1 . As these operating 
instances, display of a navigation menu (Navi menu 
[Navi Menu]), erasure of the navigation menu, destina- 
tion setting by the navigation menu, change in the des- 
tination setting by the navigation menu and the scrolling 
processing by the navigation menu, are hereinafter ex- 
plained with reference to Figs. 12 and 13, Figs. 14 and 
15, Figs. 16 to 24, Figs.25 to 31 and to Figs.32 to 40, 
respectively. The area which demonstrates the naviga- 
tion menu, or the navigation menu display area 106, is 
equivalent to the aforementioned entire menu display 
area 1 06. This navigation menu display area 1 06 is clas- 
sified into the hysteresis hierarchical menu area 1 06a 
and the current menu area 106b. 
[0073] First, the display and erasure of the navigation 
menu are explained. If, from the map displaying state 
shown in Fig. 1 2, the cursor is moved with the touch pad 
6 onto the [navi menu "Navi Menu 0 ] represented on the 
right lower end, the click button is pressed. Alternatively, 
after the cursor is moved with a mouse, the right button 
is clicked. This demonstrates a navigation menu shown 
in Fig.13. The navigation menu may also be adapted to 
be displayed in association with the rotation in the up- 
ward or downward rotation, the operation of pressing the 
jog dial 4 or with the operation of pressing the [upward 
arrow button] on the keyboard. The display of the navi- 
gation menu, that is the [navi menu "Navi Menu"] 121 , 
is displayed in the hysteresis hierarchical menu area 
106a. 

[0074] If the navigation menu is not to be displayed, 
the cursor is moved with the touch pad 6 onto the [navi 
menu "Navi Menu"] 121 displayed in the hysteresis hi- 
erarchical menu area 1 06a, beginning from the map dis- 
playing state shown in Fig.14, after which the click but- 
ton is pressed. Alternatively, the right button is clicked 
after cursor movement with the touch pad 6. This erases 
the navigation menu as shown in Fig.15. The [ENTER] 
key and the [SPACE] key on the keyboard may also be 
pressed after setting the cursor on [navi menu "Navi 
Menu"] on the [navi menu "Navi Menu"] 121 to erase the 
navigation menu. 

[0075] The destination setting by the navigation menu 
is now explained. From the state in which the [navi menu 
"Navi Menu"] 121 (navigation menu) is demonstrated in 
the hysteresis hierarchical menu area 106a, as shown 
in Fig. 16, the jog dial 4 is rotated to shift the cursor to 
[address selection by an address] in the current menu 



area 1 06b. The jog dial 4 is then pushed in for decision. 
Then, [select the destination with address] is displayed 
in the hysteresis hierarchical menu area 1 06a of the en- 
tire menu display area 106 as the hysteresis informa- 

5 tion, as shown in Fig.17. Then, in an area in the current 
menu area 1 06b, sandwiched between the list up button 
110u and the list down button 11 Od, [Hokkaido] up to 
[Niigata-ken] is displayed. Ahead of the names of the to- 
do-fu-ken (administrative partition of Japan) are entered 

10 foldermarks 108forindicatingthatthesenamesarepro- 
vided with lower hierarchical layers. In the initial state, 
the cursor 109 is focused on [Hokkaido]. 
[0076] If, responsive to actuation of the jog dial 4, the 
cursor 1 09 is to be moved to [Tokyo-to] displayed in the 

« current menu area 1 06b, as shown in Fig.1 8, the cursor 
109 is moved to a mid portion in the current menu area 
1 06b. On surpassing this mid portion, the list begins and 
continues to scroll until [Tokyo-to] is positioned at the 
mid portion. At this time, [Tokyo-to] is scrolled by four 

20 rows towards above in the area between the list up but- 
ton 110u and the list down button 110d such that 
[Hokkaido]. [Aomori-ken], [Akita-ken] and [Iwate-ken] 
disappear from the list up side button 110u, while [Tbya- 
ma-ken], [Gifu-ken], [Ishikawa-ken] and [Fukui-ken] are 

25 presented on the list button 1 1 0d. 

[0077] If the cursor 1 09 is focused on [Tokyo-to] and 
the jog dial 4 is thrust to decide on the selection, [Tokyo- 
to] is demonstrated as the hysteresis information below 
[select destination based on address] in the hysteresis 

30 hierarchical menu area 106a, as shown in Fig. 19. At this 
time, [Aogashima-mura] to [Kunitachi-shi] are displayed 
as lower hierarchical layer information for [Tokyo-to] in 
the current menu area 106b. In the initial state, the cur- 
sor 109 is focused on [Aogashima-mura]. 

35 [0078] If it is attempted to move the cursor 109 to 
[Ohta-ku], as shown in Fig.20, the cursor 109 is shifted 
to a mid portion of the current menu area 1 06b. If this is 
surpassed, the list begins and continues to scroll, such 
that [Ohta-ku] is positioned at the mid portion. Since the 

40 [Ohta-ku] is scrolled two rows towards the upper side, 
between the list up button 1 1 0u and the list down button 
110d, [Aogashima-mura] and [Shoujima-shi] disappear 
on the side of the list up button 110u, while [Kozushima- 
mura] and [Koto-ku] appear on the side of the list down 

45 button 11 Od. 

[0079] If the cursor 109 is focused on [Ohta-ku] and 
the jog dial 4 is thrust to decide on the selection, [Tokyo- 
to] is demonstrated as the hysteresis information below 
Pbkyo-to] in the hysteresis hierarchical menu area 

so 1 06a, as shown in Fig.21 . At this time, [Ikegami] to [Ki- 
tamine-cho] are displayed as lower hierarchical layer in- 
formation for [Ohta-ku] in the current menu area 106b. 
In the initial state, the cursor 1 09 is focused on [I kegami]. 
[0080] If it is attempted to move the cursor 109 to 

55 [Kamata], as shown in Fig.22, the cursor 109 is shifted 
to a mid portion of the current menu area 1 06b. If this is 
surpassed, the list begins and continues to scroll, such 
that [Kamata] is positioned at the mid portion. Since 
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[Kamata] is scrolled two rows towards the upper side, 
between the list up button 1 10u and the list down button 
110d, [Ikegami] and [Ishikawa-cho] disappear on the 
side of the list up button 11 Ou, while [Kugahara] and 
[Keihin-jima] appear on the side of the list down button 
110d. 

[0081] If the cursor 109 is focused on [Kamata] and 
the jog dial 4 is thrust to decide on the selection, [Kama- 
ta] is demonstrated as the hysteresis information below 
[Ohta-ku] in the hysteresis hierarchical menu area 1 06a, 
as shown in Fig.23. At this time, the address information 
[1-1] to [1-15] are displayed as lower hierarchical layer 
information for [Kamata] in the current menu area 1 06b. 
In the initial state, the cursor 109 is focused on [1-1]. 
[0082] If the address selection is decided on in Fig.23 
by the operation of the jog dial 4, the current position is 
displayed on the map with start (START) and the desti- 
nation [Tbkyo-to Ohta-ku Kamata #-#] is displayed with 
a goal flash mark GF, as shown in Fig.24. It is noted that 
one of the address information [1 -1 ] to [1 -1 5] is inserted 
for the address information #-#. 
[0083] The change of the destination setting by the 
navigation menu is hereinafter explained. It should be 
noted that the destination setting is to be changed from 
the state shown in Fig.25. in Fig.25, the hysteresis in- 
formation having the hierarchy of [select destination 
based on address], [Tokyo-to], [Ohta-ku] and [Kamata] 
is displayed in the hysteresis hierarchical menu area 
106a, while the address information [1-1] to [1-15] for 
[Kamata] is displayed in the current menu area 106b. 
For changing the setting of [ku] of the destination, [Ohta- 
ku] displayed in the hysteresis hierarchical menu area 
106a is selected responsive to actuation of the jog dial 
4, as shown in Fig.26. In the current menu area 106b, 
[ku] including [Ohta-ku], and also including mura (vil- 
lage) and shi (city) in this case, are displayed from 
' [Aogashima-mura] to [Kunitachi-shi] in the current menu 
area 106b, as shown in Fig.27. 
[0084] If it is attempted to move the cursor 109 to 
[Shibuya-ku], as shown in Fig .28, the cursor 1 09 is shift- 
ed to a mid portion of the current menu area 1 06b. If this 
is surpassed, the list begins and continues to scroll, 
such that [Shibuya-ku] is positioned at the mid portion. 
Since [Shibuya-ku], not displayed in the state of Fig.27, 
is scrolled 1 6 rows towards the upper side, between the 
list up button 110u and the list down button 110d, 
[Aogashima-mura] to [Kiyose-shi] disappear on the side 
of the list up button 110u, while [Kozushima-mura] to 
Uama-shi] appear on the side of the list down button 
110d. 

[0085] If the cursor 109 is focused on [Shibuya-ku] 
and the jog dial 4 is thrust to decide on the selection, 
[Shibuya-ku] is demonstrated as the hysteresis informa- 
tion below [Tokyo-to] in the hysteresis hierarchical menu 
area 106a, as shown in Fig.29. At this time, [Uehara] to 
[Zin-nan] are displayed as lower hierarchical layer infor- 
mation for [Shibuya-ku] in the current menu area 106b. 
In the initial state, the cursor 1 09 is focused on [Uehara]. 



[0086] If the cursor 1 09 is moved to [Ebisu], using the 
jog dial 4, as shown in Fig.30, to decide on the selection, 
as shown in Fig.30, the hierarchical hysteresis informa- 
tion [Ebisu] is demonstrated below [Shibuya-ku] in the 

5 hysteresis hierarchical menu area 106a, while the ad- 
dress information [1-1] to [1-15] is displayed in the cur- 
rent menu area 1 06b, as shown in Fig.31 . If the address 
selection is decided on by the operation on the jog dial 
4, the current position on the map is displayed with start 

10 (START) and the destination [Tokyo-to Shibuya-ku Eb- 
isu #-#] is displayed with a goal flash mark. 
[0087] The scrolling processing by the navigation 
menu is hereinafter explained. In the following explana- 
tion, representation of the to-do-fu-ken names in the 

is current menu area 106b, associated with the menu of 
[select destination based on address] as indicated in the 
hysteresis hierarchical menu area 1 06a of Fig.32 is tak- 
en as an example. In the initial state, the cursor 109 is 
focused on the [Hokkaido]. As the jog dial 4 is rotated 

20 towards below, the cursor 109 is moved to [Iwate-ken] 
half-way, as shown in Fig.33. As the jog dial 4 is further 
rotated towards below, the cursor 1 09 is moved to [Iba- 
raki-ken] at a mid portion of the current menu area 1 06b, 
as shown in Fig.34. If the focus of the cursor 109 sur- 

25 passes the mid portion of the current menu area 1 06b, 
the list of the to-do-fu-ken names scrolls, without the 
cursor itself being moved, as shown in Figs.35 to 37. 
When the state of Fig.37 is reached, that is when [Kochi- 
ken] is at a mid position as indicated by the cursor 1 09, 

30 all names of to-do-fu-ken are displayed in the current 
menu area 1 06b, with [Okinawa-ken] at the trailing end, 
between the list up button 1 1 0u and the list down button 
11 Od, so that there is no hidden name of to-do-fu-ken. 
The scrolling of the list then ceases. If rotation of the jog 

35 dial 4 is continued further, the cursor 1 09 is moved from 
[Kumamoto-ken] to [Okinawa-ken], as shown in Figs.38 
to 39, until finally the cursor disappears from the current 
menu area 1 06b to point to [navi menu M Navi-Menu n ] 21 
on the hysteresis hierarchical menu area 106a, as 

40 shown in Fig.40. 

[0088] The list up button 1 1 0u and the list down button 
1 1 0d are displayed with emphasis in case of a command 
for vertical movement on the jog dial 4, by way of feed- 
back to the user's actuation. This emphatic representa- 

45 tion is particularly useful when the list itself performs 
scrolling, as explained previously. 
[0089] Thus, in the notebook personal computer 1 , 
shown in Fig.9, the hierarchical menu representation, 
associated with rotation and pressing of the jog dial 4, 

50 can be applied to the map viewer software program, so 
that it is possible to represent the current hierarchical 
hysteresis layer in the menu pertinent to the map viewer 
software program. By representing the hierarchical hys- 
teresis, it becomes possible with advantage to assistthe 

55 user in comprehending the menu structure pertinent to 
the map viewer software program as well as to promote 
the ease in learning the operating procedure. It is more- 
over possible to furnish the function of direct reversion 
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to the particular past hierarchical layer to realize more 
flexible user interface. 

[0090] A third embodiment of the present invention is 
hereinafter explained. This third embodiment is directed 
to a portable telephone set 10 shown in Fig.41. This 
portable telephone set 1 0 has a casing on the upper sur- 
face of which is provided an antenna for transmission 

1 1 and on upper and lower portions of the front surface 
of which are provided a telephone receiver 1 2 and a tel- 
ephone transmitter 1 3. Between the telephone receiver 

1 2 and the telephone transmitter 1 3, there are provided 
a dial key 14 and a display 15 formed by a liquid crystal 
display device. 

[0091] The portable telephone set 10, shown in Fig. 
41, is provided with a jog dial 16 having a circular- 
shaped knob that is both rotatable and movable radially. 
This jog dial 16 may be rotated to cause cursor move- 
ment, while it may also be pushed in the radial direction 
to operate as a non-lock decision key. The jog dial 16 is 
used for performing variable functions customarily pro- 
vided on a portable telephone set. For example, the jog 
dial 1 6 may be operated to switch to a display screen of 
registered telephone numbers or to select the number 
displayed. This is the so-called telephone directory func- 
tion of sequentially displaying the registered telephone 
numbers on a display 15 to select and transmit desired 
telephone number. 

[0092] Among the methods of displaying and select- 
ing the telephone numbers, registered on operation of 
the jog dial 16, there are the following methods: A first 
method is applied to a case in which telephone numbers 
are registered in terms of columns of the 50-syllabary 
table of the Japanese hiragana or katakana letters. As 
a first stage, respective columns of [a], [ka], [sa], [ta], 
[na], — are demonstrated on a display screen, with 
scrolling, and the desired column group is selected by 
■pressing the jog dial. As a second stage, the registered 
telephone numbers, included in the so selected column 
group, are displayed with scrolling on the display screen 
by jog dial rotating operation to select the desired tele- 
phone number by the pressing operation on the jog dial. 
[0093] A second method is applied to a case in which 
telephone numbers are registered in groups each made 
up by plural persons. As a first step, the respective 
groups are demonstrated with scrolling on a display 
screen by a jog dial rotating operation. As a second step, 
the registered telephone numbers in the sequence of 
the 50-syllabary table, included in the so selected group, 
are displayed with scrolling on the display screen by a 
jog dial rotating operation to select the desired tele- 
phone number by the pressing operation on the jog dial. 
[0094] In both the first and second methods, the port- 
able telephone set 1 0 shown in Fig.41 , may be operated 
using the jog dial 1 6 and the display 1 5. Moreover, with 
this portable telephone set 10, the menu display area 
for selection and display of the telephone numbers can 
be demonstrated on the display 15, without enlarging 
the area, even although the menu display area for tele- 



phone number selection and display is of the hierarchi- 
cal display type. This operation will be explained in detail 
subsequently. 

[0095] Fig.42 shows an electrical structure of the port- 
5 able telephone set 10. In Fig.42, the parts or compo- : 
nents similar to those of Fig.41 are denoted by the same 
reference numerals and the corresponding description 
is partially omitted for clarity. 

[0096] In Fig.42, the antenna 1 1 and a high frequency 

10 transmission/reception circuit 21 of the portable tele- 
phone set 1 0 are interconnected to send or receive the 
high frequency transmission signal or the high frequen- 
cy reception signal. Moreover, the high frequency trans- 
mission/reception circuit 21 and a baseband processing 

*5 circuit 22 are interconnected to send or receive trans- 
mission and reception signals. 
[0097] The baseband processing circuit 22 is con- 
nected through speech amplification circuits 23, 24 to 
the telephone receiver 12 and to the telephone trans- 

20 mitter 13, respectively, to send or receive speech sig- 
nals, while being connected to a system control circuit 
(CPU) 31 to send or receive control signals. 
[0098] To the system control circuit 31 are connected 
an operating unit including a dial key 14 and a jog dial 

25 1 6 and a ROM 32 having stored therein variegated pro- 
grams including a text input routine. To the system con- 
trol circuit 31 is also connected a liquid crystal display 
device (LCD) 15 over a driving circuit 33. The power 
necessary for operating various components is supplied 

30 from a battery 39. 

[0099] in the ROM 32, there is stored a telephone di- 
rectory program which depends on the method of dis- 
playing and selecting the telephone number registered 
by the operation of the jog dial 1 6. In particular and, this 

55 telephone directory program has a menu by a first meth- 
od for displaying and selection of the telephone number 
according to the 50-syllabary table and a menu by a sec- 
ond method for displaying and selection of the tele- 
phone number according to the groups of individuals. It 

40 is noted that the menu display area for selection and 
display of the telephone number may be displayed in 
the display device 15, without enlarging the area, even 
although the menu display area for telephone number 
selection and display is of the hierarchical display type. 

45 [0100] The above telephone directory program, 
stored in the ROM 32, is executed by the system con- 
troller 31 . The operation when the system controller 31 
of the portable telephone set 1 0 executes the telephone 
directory program and specified instances on the dis- 

50 play 15 are hereinafter explained with reference to Figs. 
43 to 48. 

[0101] If the execution of the telephone directory pro- 
gram is commanded by the dial key 14, another operat- 
ing key or by a preset operating key of the jog dial 16, 
55 the system controller 31 executes the above program to 
display the entire menu display area 1 06, shown in Fig. 
43A, on the display 15. The entire menu display area 
1 06 is divided into the hysteresis hierarchical menu area 
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106a and the current menu area 106b, as mentioned 
above. The [telephone directory top menu] is displayed 
in the hysteresis hierarchical menu area 106a, whilst the 
[50-syllabary group) menu by the first method and the 
[individual group] by the second method are displayed 5 
with respective folder marks 1 08 in the current menu ar- 
ea 1 06b. In the initial state, the cursor 1 09 is focused on 
the [50-syllabary group] menu. 
[01 02] If, in the focused state of the cursor 1 09, shown 
in Fig.43A, the jog dial 16 is pressed to decide on the 10 
selection, the hierarchical hysteresis information 
[50-syllabary group] is displayed below the [telephone 
directory top menu] in the hysteresis hierarchical menu 
area 106a, whilst [a], [ka], [sa], [ta], [na] and [ha] col- 
umns are displayed, along with folder marks 1 08, in the is 
list up button 110u and the list down button 110d in the 
current menu area 106b, as shown in Fig.43B. In the 
initial state, the cursor 1 09 is focused on the [a] column. 
[0103] If the cursor 1 09 is moved to the [ka] column, 
with the operation of rotating the jog dial 1 6 in the down- 20 
ward direction, as shown in Fig.43C, and the jog dial 16 
is pressed to decide on the selection, the hierarchical 
hysteresis information [ka] is displayed below the 
[50-syllabary group] in the hysteresis hierarchical menu 
area 1 06a, such that respective registered appellations 25 
of the [ka] column and the telephone numbers are dis- 
played between the list up button 1 1 0u and the list down 
button 110d of the current menu area 106b, as shown 
in Fig.44A. In the initial state, the cursor 1 09 is focused 
on the uppermost name [Kato]. so 
[01 04] If the cursor 1 09 is moved to the name [Kimura] 
by rotational operation of the jog dial 16, and the jog dial 
16 is pressed to decide on the selection, as shown in 
Fig.44B, transmission to [Kimura] occurs automatically. 
[0105] If the callee is to be changed, the cursor 109 35 
is moved to and decided on the [-ka] displayed in the 
hysteresis hierarchical menu area 106a, as shown in 
Fig.44C. Then, the [a], [ka], [sa], [ta], [na] and [ha] col- 
umns, thus including the [ka] column, are displayed, 
along with folder marks 1 08, between the list up button 40 
110u and the list down button 110d, as shown in Fig. 
45A. In the initial state, the cursor 1 09 is focused on the 
[a] column. 

[0106] If the cursor 109 is moved to and decided on 
the column [sa] displayed in the current menu area 45 
106b, as shown in Fig.45B, the hierarchical hysteresis 
information indicating the selection of the [-sa] column' 
is displayed below the [50-syllabary group] in the hys- 
teresis hierarchical menu area 106a, as shown in Fig. 
45C. In the current menu area 106b, the registered so 
names and telephone numbers of the column [sa] are 
displayed. In the initial state, the cursor 109 is focused 
on the uppermost name [Sato], 
[01 07] If the cursor 1 09 is moved to the name [Sasaki] 
by rotational movement of the jog dial 16, and the se- ss 
. lection is decided on by the thrusting operation of the 
jog dial 16, as shown in Fig.46A, transmission to [Sas- 
aki] occurs automatically. 



[0108] A specified instance of changing the display 
and selection of the telephone number of the individual 
group, as from the state shown in Fig.46A, in accord- 
ance with the above-mentioned second method, is now 
explained. If the cursor 1 09 is moved to and decided on 
the [-50-syllabary group] demonstrated in the hysteresis 
hierarchical menu area 106a, as shown in Fig.46B, not 
only the [50-syllabary group] but also the [individual 
group] is demonstrated along with the folder marks 1 08, 
as shown in Fig.46C. In the initial state, the cursor 109 
is focused on the [50-syllabary group]. 
[0109] If the cursor 109 is moved to and decided on 
the [individual group] by the rotating and thrusting move- 
ment of the jog dial 16, as shown in Fig.47A, the hierar- 
chical hysteresis information indicating the selection of 
the [-individual group] is displayed below the [telephone 
directory top group] indicating the selection of the [-in- 
dividual group], as shown in Fig.47B. In the initial state, 
the cursor 109 is focused on the [friend] in the upper- 
most row in the current menu area 106b. 
[0110] If the cursor 109 is moved to the [Company] 
responsive to the rotating actuation of the jog dial 16, 
and the selection is decided on responsive to the thrust- 
ing operation of the jog dial 16, the hierarchical hyster- 
esis information indicating the selection of [-Company] 
is demonstrated below the [-individual group] in the hys- 
teresis hierarchical menu area 106a, as shown in Fig. 
48A. At this time, the names and telephone numbers of 
registered entities of the [Company] are displayed be- 
tween the list up button 110u and the list down button 
1 1 0d in the current display area 1 06b. In the initial state, 
the cursor 1 09 is focused on the name [Abe] at the upper 
end. If the selection is decided on in this state, by the 
pressing on the jog dial 16, transmission to [Abe] occurs 
automatically. 

[01 1 1 ] If the callee is to be changed, the cursor 1 09 
is moved to and decided on the [-Company] displayed 
in the hysteresis hierarchical menu area 1 06a, as shown 
in Fig.48B. Then, [friends], [companies] and [relatives] 
are indicated, along with the folder marks 108, in the 
current menu area 1 06b, as shown in Fig.48C. In the 
initial state, the cursor 1 09 is focused on the [friends] of 
the uppermost row in the current menu area 106b. 
[0112] Thus, in the portable telephone set 10, shown 
in Fig.41 , the hierarchical menu display which is respon- 
sive to the rotation and thrusting of the jog dial 16 may 
be applied to the telephone directory program, and 
hence it becomes possible to express the current hier- 
archical hysteresis layer in the menu pertinent to the tel- 
ephone directory program. The display of the hierarchi- 
cal hysteresis has a merit that it becomes possible with 
advantage to assist the user in comprehending the 
menu structure pertinent to the map viewer software 
program as well as to promote the ease in learning the 
operating procedure. It is moreover possible to furnish 
the function of direct reversion .to the particular past hi- 
erarchical layer to implement more flexible user inters 
face. 
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[0113] Although the user interface' device in each of 
the above-described first to third embodiments is the 
uniaxially controlled jog dial, the present invention is not 
limited to use of the jog dial such that other suitable op- 
erating keys, such as cross-shaped keys, may also be 
used. 

[0114] Although a map viewer program or a telephone 
directory program, for example, has been given as the 
applicable software program, these are merely illustra- 
tive such that any other suitable software programs may 
be used provided that the information is displayed and 
selected in a hierarchical menu representation. In par- 
ticular, such a software program having certain limita- 
tions as to menu display and selection may suitably be 
used. 

[01 1 5] For example, the present invention may suita- 
bly be applied to an image shaping or image capturing 
program in which menu display and selection may be 
hierarchically performed within the menu display of a 
fixed size without affecting the image display area. 

Industrial Applicability 

[01 1 6] According to the present invention, the current 
hierarchical hysteresis layer can be represented in an 
operating menu system having a hierarchical structure. 
On the other hand, reversion to a particular past hierar- 
chical layer becomes possible by moving the focus to 
and deciding on the hierarchical hysteresis layer itself 
which becomes part of the menu. The transverse width 
of the menu itself can be suppressed by a focused menu 
letter string scrolling on the display section. 

Claims 

• 1 . An information processing apparatus comprising: 
operating means; 

display means for displaying an item as an ob- 
ject of selection which employs said operating 
means, and for hierarchically displaying the 
hysteresis information relevant to display of 
said item; and 

control means for controlling the display and 
selection of said item in said display means and 
the hierarchical display and selection of said 
hysteresis information. 

2. The information processing apparatus according to 
claim 1 wherein said control means displays the 
hysteresis information on said display means as it 
traces from the past to the present, responsive to 
selection employing said operating means, in asso- 
ciation with and in distinction from said item. 

3. The information processing apparatus according to 
claim 2 wherein said control means hierarchically 



displays the hysteresis information in a preset area 
in said display means in distinction from said item. 

4. The information processing apparatus according to 
s claim 3 wherein said control means causes said 

hysteresis information and said item in a vertical di- 
rection in preset areas in said display means. 

5. The information processing apparatus according to 
10 claim 3 wherein said display means includes, in said 

preset area, a hierarchical hysteresis display area 
for displaying the hysteresis information and for al- 
lowing to select the hysteresis information using 
said operating means, and a current display area 
'5 for displaying said current item and for allowing to 
select said item using said operating means. 

6. The information processing apparatus according to 
claim 5 wherein said control means hierarchically 

20 displays said hysteresis information in said hierar- 
chical hysteresis display area responsive to the se- 
lection employing said operating means. 

7. The information processing apparatus according to 
25 claim 5 wherein when the hysteresis information 

displayed in said hierarchical hysteresis display ar- 
ea is selected using said operating means, said 
control means causes an item corresponding to the 
selected hysteresis information to be displayed in 
30 said current display area. 

8. The information processing apparatus according to 
claim 5 wherein said control means causes seam- 
less movement of an indicating mark, displayed on 

35 said display means in association with the operation 
on said operating means, between said hierarchical 
hysteresis display area and the current display ar- 
ea. 

40 9. The information processing apparatus according to 
claim 8 wherein said control means causes contin- 
uous movement of said indicating mark, displayed 
on said display means responsive to the operation 
on said operating means, between the uppermost 
45 layer information of said hysteresis information in 
said hierarchical hysteresis display area and the 
lowermost layer item in said current display area. 

10. The information processing apparatus according to 
so claim 5 wherein, if there is a lower hysteresis layer 

for the current item displayed in said current display 
area, a mark indicating such effect is exhibited. 

11. The information processing apparatus according to 
55 claim 5 wherein, if there are items in said current 

display area that cannot be displayed at a time, up- 
per and lower marks indicating that effect are ex- 
hibited, and said items are cyclically exhibited be- 
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tween the upper and lower marks. 

12. The information processing apparatus according to 
claim 11 wherein said items are scrolled between 
said upper and lower marks. s 

13. The information processing apparatus according to 
claim 11 wherein, when a cursor is focused on an 
item in said current display area responsive to ac- 
tuation on said operating means, the cursor is 10 
moved up to a mid portion between said upper and 
lower marks and, when the mid portion is sur- 
passed, said item is scrolled. 

14. An information processing method comprising: is 

an item/hysteresis displaying step of displaying 
an item as an object of selection employing an 
operating unit in a display unit and of hierarchi- 
cally displaying the hysteresis information rel- 20 
evant to the display of said item in said display 
unit; and 

a control step of controlling the display and se- 
lection of said item and the hierarchical display 
and selection of said hysteresis information by 25 
said item/hysteresis displaying step. 

15. An information processing program including an 
item/hysteresis displaying step of displaying an 
item as an object of selection employing an operat- so 
ing unit in a display unit and of hierarchically dis- 
playing the hysteresis information relevant to the 
display of said item in said display unit, and a control 
step of controlling the display and selection of said 
item and hierarchical display and selection of said 35 
hysteresis information by said item/hysteresis dis- 
playing step, said program being executed by an 
information processing apparatus. 
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